Comparative analysis of PCR-based biomarker assay methods for colorectal polyp detection from fecal DNA.
Aberrantly methylated genes are promising biomarkers for the detection of colon adenomas and colorectal cancers (CRCs). The optimal assay type and specific methylated genes for these assays remain to be determined. We used genomewide microarray-based assays to identify methylated genes as candidate biomarkers for colon neoplasms. The frequency of aberrant methylation of these genes in primary tumors was assessed with methylation-specific PCR (MSP). The limits of detection and specificities for different types of PCR-based assays were then assessed with the most promising genes identified in this screen. Finally, we assessed the best-performing MSP assay as an early-detection marker using fecal DNA samples. ITGA4 [integrin, alpha 4 (antigen CD49D, alpha 4 subunit of VLA-4 receptor)] was identified as a novel gene frequently methylated in CRC. Methylated ITGA4 is present in 75% of colon adenomas (n = 36) and 92% of colon adenocarcinomas (n = 75). Comparison of end point MSP, end point MSP with clamped primers, and quantitative fluorescent MSP (qMSP) approaches revealed that both types of end point MSP assays could routinely detect as little as 70 pg DNA, whereas the qMSP assay could routinely detect as little as 7 pg. A fecal DNA qMSP assay for methylated ITGA4 can detect 69% of individuals with colon adenomas (n = 13) with a diagnostic specificity of 79% (n = 28). Methylated ITGA4 is a promising marker gene for the early detection of colonic neoplasms. qMSP has the lowest limit of detection of the MSP assay types tested, and a qMSP assay that detects methylated ITGA4 has potential as an early-detection assay for colon neoplasms.